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(such • ~omplementlltion and compoilUon) and Ihm I modicum 
of commul\l1!1y between Ihe luembly rulei and Ihe Inte'P"'tlltion 
rule! proper 10 I!II:h compartment In queotion. FonnaUy. thit 
~ulrement it .. ti.J.fied by Ihe eKiI\.eIl"" of an enWlment 
IlnIcwre. But the fomWlJlon could eKp....... trivlal COlTfto 

pondellCft and It 10 quite ~lear tbl.t effective 1eltninl 0Vt!r I 
het.erogene<l\1J ~Id dependo upon !he mote""e of many luone 
llnIlotPel between the distIno;t comPlfl,ment.o; for uample, !hIt 
principiH leomed in "light" ean be Ipp6ed. III analOlieo. 10 the 
IWdy of "electricity". 

1.8. Tht utrldtclalll:r of /abo'll/orifl. It ia qul~ important to 
notice that ,laboratory could be counterfactuai: for example. 110 

Am..,. Room (or on , Wier leale. the gmtsquerieo and 
phanuosll\llOrit o f DianeyLand) fumiah I creditable loborat.ory, So 
orouJd the type o f .,t up UHd by Mkhottl! In his experimentll 
upon Ippll'eni collllllity. The fact 10, !he ""'001 for ~ I 
model built In I labonol.ory are ntil!action or .... ortubility" (!hat 
any model mull be eI"""ted) Ind ~enl ovu expllllUltiON 
offered In the esoteric iangu"3e (Section 1.5) which dependl upon 
the NIH of etiquette. deportment. and Interprelltlon. A model (u 
Itressed repeatedly In 1he lut cl'llpten) repr_nu IOmelhine 
lftdIable but the question of uulh and falAty do8 not bear 
diteetly upon !hellO propertiea. 

1.9. The "'bora/ory ... <lII 10..,/11"';011 ol/h" PH'. It WIt noted in 
Chapter 6 (Seetlon 2.5.8) th.t one modoelling f""Ulty Or laboBl.ory 
II the P Indlvldull'l biologicll processor ("hll" M Individual); 
further. thlt It Is lometimel u..eful 10 ",gard a foeUlty ruch ill 

ST ATLAB. Or even. motor car. III an "tension of !hi, proceo.sor 
that In lOme wayl enhance!. in other "'"Y' rfttri~la. itll 
ClJIIobllitiea. Henceforward. we IhaLl keep tn.t Interpretation in 
mind III aenenlly alutol)' . 

(;emin c:orollarin foUow .... rftult of th!1 orientation. 
IVh.teotr ia known to • partlci~nt (the ret.tIoN he takeo III 
propertlel arid that ..... (aMequently the run<:tianal primltivtl} II!! 
no mOTe nor Ie. thlll .... latlon' he can brinll about by doing (by 
... y at mod.! 6~ution) In the proceJlOr (biological entity o! 
mechanics] mO<Jo,UinIl facility) in whld! this P Indioidual II 
""""ted. Thm. for u.ample. t CM """', or pn!II In pllli'" or 
distinJIIIIth up from down. ar one \el:h.lre from another. ar riCht 
from !efL 

3<, 

1.10. "Truth" III 0 Itll"rallHd IIrbonltOl')'. Return 10 the id ... oJ' 
"truth" and the dlKuaion In Secllon 1.8. 

There II. oenle of "lnIth" to th e participant P individual in • 
converutian wlUch Nru U foUo",,: !he llitement "Th.t 10 true" 
ml!ll1., "I cOUld do that and brinll.bout that (true) relation. w;il1(l 
the proceuor in wll!ch I am cummOy embodied .,d executed". 
Oearly thia concept ot "truth" Is pro lar depfndent: il may 
vary IfHU)' fn>m ~antut to cootul and II II likely to dtanil'! 
'll'ith the aLent to which bioLogI.,.,j p!'O<le_n are (If .t all) 
mechanically I ..... mented or coupled into .ac:1al AiLIP'ep.tel for 
pertarmlnll coop"ntjvt til"'. That talliea. weU. with everydll,y 
upIlrience. But "truth" (in thll ,pedal though nry u..eM 1eI1.H) 
iI rI'&lly to do with uUlfactlon (by a procedure. of. rolatian) and 
CIIIoOl be directly eqllated to the ·'veridiciaJ. LrUth" of an utemal 
at.er.>er. 

2. Some Labontory Uke Modellin. rlciliutt 

In Chapter 6 Section 1.7.4 we ch""" 10 canmBin 'dmin"blt 
modell 1.0 the cJut of tinlte lutom.ta or of finite III I<! machine. 
with optional utenlian II) locally metrielled prabIobililtic 
madtinet (for which the rlaLe lela (Internal. Z; input, U; output, 
VI ..... ru:ed. but the II'Inllltion bet .. ",".IIlY one InlernaJ ,tate and 
another may be determined by a prolabililtic lranlillon rule. 
inlepreted .. an appropriately biused random III'lection 
generator. relet ta ""I .. In Ind8p@ndomt TWldom IOUfte It each 
uecutlon lIep T. In the .. me chapter w~ introduced. pUr of 
clockln, lITangem..,tlI (FI8. 1 and Fig. 2 of Chapter 5) the 
modeUing fadUty beinl .. ritUy clocked Wlless the contrvy ia 
ltlted. II follows thlt the operation of any modellinl flllcll.ily.,.. 
bo:- reprded .. I .pee"l CIH o f leon 10. provided tbl.t the 
modelling flcility fonnl part ot CASTE. 

2.1. Relrolp""liv~ comm.III, on STATLA.8 u a model/in;z 
fac/Uly. A modeUlnll facility of this typll II more elaborate thRII It 
need to bo:- to Iccommod.te the modela genera~ under the maln 
exlmple or elementary pro'-biIlty the-ory . The t ... o lower 
quadranll In STATLAB (Chapter 4 ) (the IUbf""illUe. for 
Itructural modell and real nfe apllriml'llu) nNd only allow. 
l tudenl to COOliNct ",phi or mapplnp from che elemenll af a 
.. l onlO I finite nwnoo of toke ... for illllUbiell. the mMlbeli at 
which are IIPI!CIt\ed by the mappinlll in '!u ... tion. In th~ lbabaet 
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eumple. It the pme II COMtant lum. then. completely .... uido ... 
muimiatlon 10 rational . 

Any pudcular pl.y o f lhe pmt! il repreaenc.eo:i •• pltb throu"" 
llIe pme b'H; con~ly, (liMe the pJayen we iso .. ted apart 
from llIe play) llIey could ead! lIlve llipullted. beforehand, • 
player Itn.~:. Je~ or lIat.emerltl .oening the mOVe tJuot will be 
oeIected .t eaclI choice. conti""",! (perhlpil) upon prior m_ 
and. Ill .... upon • playen I«.tlon, It thlI moment, on llIe pm. 
tree. Thereaftt •. Ill, pme could be played Independently of the 
play ..... For I nnlte to\.lll number o f move .. and I nnlte tree 
depth. there II I finltt number or Iln.tegiel .nd play of the iIIme 
can be IUt-Ut..l!.ed by choice or • Itrltegy (or for lOme pmeo. 
weighted probabmltlc combInation of Jtr;otegi .. ) prior to pl.y. 
together with the automatic u!Cution of the oh_n 1tI'1~1!I. 
The normal 'IIp_tltlon of I two player pme II thUI. mltrix In 
which the roWI corT8pOl'ld to one p1aye .. strategi .... the eolumN 
to the other pllyert otnlql ... and the entrielln whicb ... vllll(!l 
of the payoff function. 

11.2. Gam ... el aUlomala. In any actual pm! then ... 
rKD8J\isable Iitu.Uonl. Fo. f/!lample. iII • boud pme, the 
litualiolll In! eontlguntionl of p1ayinK piecH. Aecordln, to !.be 
pme tree formulation. any recurrinl lituation will be eounc.eo:i II 
distine!., and althouih the move...u may differ from br.nch point 
to branch polnl thl)' an preordained. AlI.....w~ of Ill;'. IItn.teg)' 
cannol involve eondltionlll IIl(ementa 01". to ~hrase the m.lter. 
it II • feedfonvard operation: feedbllc:k i, not comPf"hended. An 
a1lernative formulation. due to Banerji (1970) Ivoldl thll 
restriction upon the III1! of feedback .nd 5\reU'" III\! fact thll 
thouiJ! I let of move-Uke "operators" II given , III "operator" m.y 
or may not be Ipplic.bl~ to the prevaUing litultion. 

A ... t. C, of liluallom c t C II taken .. fundalMntal. Certain of 
the situation' are diitinrulJbed U OUICOtnIll c ~ c" C C and the 
outcome let II partitioned Into diJjoinl suboets: for el<lIlIpie the 
lilts C'. C-. C" w~. If e f C', then pllyer I willi and player b 
100S8 if c f C' llIen playtr b wmand p1aye. alOOlel and If c t C­
the game iI I dnw. I.e. C II the..,1 of IlIOH ,lata to which no 
operator .. 0. ~ (deftned below) ii .pplicable and which are not 
labeUed .. or -. The pllyen ar. equipped with lell of mO'lM 
appllc.ble in certain IlilulUonl only which ( .. In Clllpter 6. 
Section 1) we call opfI'Iton Including the null opentor It, for 
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player. IIld Ilj for play~ b). Operato .. are de.,ribed. In tbe 
.bou.:l, .. fllnctions from I ,ubfet of limltlonl Onto. situation. 
Let A, be Ill' HI of .. and A. be the If!t of ~ .. d lei. C, be the Jel 
o f lil\lllllonl to whleb • f >., Ipbye. a m<>Vel l are applicable and 
C. the Jel of li tuatlonl 10 which b f >... (player b IDO'I"') ... 
applkable, It. play or llIe pme il Illy ~th 1llrtin,It lOme Inilllll 
situation. erlC - ~). in .. hieh operaton .. and ~ ..... pplled, 
ellhe . in tum or in I ryncluoniled manner. 10 that .... ntually 
C f C' (when. by previow definition. eilller c f C· or e f C- or 
C f C"). AI thll point. the game endl. the outcome belna: 
announced to player I. and player b. Sin« ploye • • and player b, 
IU'1I 1IOIIted Iput ftom their play and since theIr mOV" I.n'I 

rynchronlled. lilY pllly they mliJ!l """cut.! could be upre8led, 
be for~lnd by • Iln.t.!g)' which. It Pf'l'QlUtlOlllIn! taken to (nlUTe 
tJuot each game h ... bealnning and an end. CII1 be rep~ted ... 
function ilni frolll C - (f" into >'. or A .. . 

Thn III: 

~: (C - ~)->,, : "f(C.xC)for"f>" : 
It ltatt one t, f (C. A(C -c") ) l< ~ 

~; (C - c") ->.. : ~e(C.xC) for~f>"' : 

at 1_ one ~ f (C. A {C- c"ll x c" 

..here Iny ... ~. In >' .. >'., IItisfy I binary "leglll move" rel'Iion 
r. From thill. it wUl be evident Ilult the entire pme II 
rep reJen llble Q. f!nit.! automaton and Ih.t atlti. and &nl b In! 

synchlDnoutly coupled tlnlte .utollUlta (lignified "0") fonning the 
autollUlton. (SUlII) 0 l5J.w b) . Hence, SlI:B I.nd Sl.W b mly be 
rellised III modell { .. " , I x lb. in the modell!ng facility Ill.".dy 
1peCit'>ed and, If 10, thm one u«lIlion und@r the T clock II I 
po, 

C1 - IT (bl (a1. , (bl . , ( .... (a" (b, (eell ) .... J) )) 

If llIe 1 d OCk II uroed It lhe tnd of Nell pllY ( 1 > 0 
tbrouilhout pl.y). CT' in thll expreulon. II the irutantaneoUI IIate 
of pi.., . which contain. Ille dall .... aUabie to~ •• nd ~ b It 
trial T. This dall can be lugmente<l by I ~rd of ltatet up to 
'[ namely < c, " •• C1 >, 

367 

, 



• • 

, 
• 
! • • • 
i , 
• 
! 

• 
, 

•• • , -• , 
• • 

· 
• • ~ • 

! ! 
, , , , 

• I • • I • • , , , • • , • • 
• - • , , , • • • 



, 



-" 0" ,,0 i -" 0" 001 . . \ ': I _. 

• • " • 
00 i ] 0" -;-~j j • 

0" -" • -" ~ ~ i "1 " 
! , 



'1!: ~tE €{~EEEB , " "J .It .. ... .: ,: •• ~ ::51 . < ':.-'"'-.. _--, 
I"E- I§ . 0 0 'e' 'BV '''''''I -g ·!!I'll1:l .... ~ 1'- • 
-'I -".:d! I&..a • g S ... . " I- I, . -
;.~ • -51" ... .5'" "-1 .a.li°.I§S ;; ~ r 1°- Oi,,;llt: 0 &", , ,; 
I~': o - • 'e' ~ 

1:;3 e...:.~ ·!I'i e , , 
,2 ~ ~ ~_~ .. ~f-!i .~!. . ,.r, ",.. r::\ <q.. ~~S 

i'" "l~"- !" 'Y ' e<.y ) " lU! -. - ,,:5~" ~ 
.-~ ~!"l"" e-< " 8-< .. ) ~5"o:i 
c 5 • 

"o~,s! sila '.' .e d::: 
-~, .. t, t, 'a too ...... ". II""; '" ;; 

P ""Kl vi v ~ -. . :1:..9''''' . - €~)-/ ----\ e:' --, "f'-c. 
HW""~ • t:. !_'.. , H ' _ _ _ , , ___ J 

.!1l~ ""Il. 0 -!i ~ " - 1'~' 
'S 'v ' .;: . 9-< ' . .. " . 

i! - ~'" :=0 '; '--' -_.' ·:.., .... ""i 
i~~ • "c I --, .. -.~.~ V F 

lie; .... 

T ::. i'5 ':;; "'iii 'j i if' ~ ~ 
! i . ';' -~ ~~EB • .,.-=-"'" 
~ .. ;'! ;5 ~~ ~ e.ti ~ • lI.....:.i 

! .. I~-' .U :t~.& - .,§a·-5 '€Y ........... 
t:. .. .l! , "' ..9 <i"': 

§:!j' i§l' ; ••• t, .;!lll ~ g i~ :i '" "'.:'lI 
'<: .. E B;§:I~~1i ,, &.~ ~ V - .I-~i 
e Ix! III .. "8..~ .... s=_v ~ 1~ 6~~ II §l", ~ ~.- , I 

• Hi l<"i';~ 
• 

( 
A <' • ". v ... 

• " -c-

'" 
.; 

• • 

Ie 



• 

I; 
" H 
" •• =i; 

'Q 
~J 
". " s-
'i ., 
~i , . . -, . ' . • • 
• • •• 



E~~EI~~~~ ~]~i ]S --"I '" ",c~~ ~ = - 1! ·!1i . ~sw~ i~;~ ~l --• • ~It 1ii"§'a& l!::Eg.8 i~ • " ~~~i!~! ·5~ l~c= ~ " -, • .s~.JI 1! "'i! "~ "'1"i .. .., " ~j.JI t.~~~ bB h l 5 ~ J , 
5~hl~ ~ ~~~~ cf~ • J3&iO] .. ~~ <ii ilil . :::. .. ~ 

i tc~.uo:>.,;; .. :!t';- ... = .. - • ~i~~=l~i5Ilil~~~itIA • v 
lill't~ · ·~l~IJ~ .tJ;J • c 5- 'S;:,,:I:~- 'i!"" . :t .. A' 111!J:ft~~f~iJ:!Jl • 

~ v ..i , 
§-5:I: ~i ~!..5i; ~f-: ag~.8~ • • 0 • o· , • ~i~§~~2~M5gZ.s ~~-B: : - -- • -.. :' ~t""J~.g5-i~I!:'': - • .; • ~ -S~!.5~pl:-I .. c;~ ·i..!!· ~ • • .. - ,, - .. ..,il:o~ u j • 1(""'''· .. 1.-' . , .. , 
~;l ~f! ·~~llJ~-~IJj " 0 " .5 ! 5 
~!-l~~I~E • .., ~o.a<i , -··~-~j·ji·' I I'. ~f ~ • • - • -oop ]' .'O'P=l! • • • -So'S$ ~~ .~~-~ ~J § • , -• • 

o 

• 
" -, 
uO 
A 

• 
• v 

• 
• ii 
• • 
" • , , -" • 

0 • 
• -, • 

• 

~ ""'a ~ l5 • r 0-

.§ Coo i!! 0 c • . . - . 
::> ... .2!:/~ 1 ~ !. 
';~H • - , i. 

"i 'i5_ 
~ .. "" 8--" -" .~ 2 5! • ~ .<, ., 
-5 i .g ~ i ••• " ! - , '" ... J:! .:: i ......... 5 E'" ." 
• _.~ 0 •• ] :e: '", ii. .~ II ~ .. . ; 
~.~.~ l-·! 
!~""8 S .s§ij!:/ 
"~"E"ii "'""'i1 ..... a 
~-B<S ~ Iii s=<s.t .. 

_ 0 0 ~ ! ill!; 0 u 1:1 'iii ~ 'e .!! 
B..!! .... ~.i15 oS'" 0 ~ 
-:"!!e- ec.:g "-"'1 -?;> ..... .!I 
.-~ "'-ili"'" go!! .. c";l .. -; c ~~ :;:. Iiboo5~ 
3. ·g2,01 "a!t" 
lWli h;i~ 0,,"51 ... .!leg. .. 
~~ ."' E1 'j~"i -[ 

• -5 e- ": S..!! .. _ 0... "" 

"­
A 

• -, 

-, 
v 

• • " 

" " 



• " 

• '0 ~ ... g 50~ .J! "',:~olt ell • ." I !I~t..!l i ~ t:S-! ·S.{l;':'gE o • 

•• i a'~l'O"~ ~ 'il is S <sa:; e .I! .. • t::u~ 1I8~!do 'O§~. !~ i -50 Es -I"" c .l!I 01 -.l!IO "2,,_ .... 0_ ~. , 3"S" .. s~; .2 .. 'O~ .. "q; 
a~ ! :;:"'r;;;a:1!O]S c!'~3 1! , 

• ~:i ~Ci ... :!:.~.g e..1 ei " 0 " 0 , .; <" -• fj .8 """ ~.~ Sf , •• .. • i :'.3.l1 jii .; ·~ i]' ~ 'ail: ~:s i li , , 
• l:: G,j! e1! .. i·1I :I:a J , h ~ ti § ~ II; ~~.'!~! " '" • 

" , • • ., .. ~ • , - . s', -J', 0 -j .... 0 .. e_ .. -t~.s-S U2° ei! -:' .lI;e • ., . • • ~ , ", 
"' ..... "'''''' 1" '. -0 O.!l ... 0 ..... 1. " • • • " s l~ .. -5"""~o,,,~ '"i':S - . < < I'" ; ~ " ! • " .sA ~ Or 0 .... :i'-!l ~ ~:S i!.' E i= III : Ills E • • -- - ",>- ,I ';1 01 Or ji or;:; 0.,.0 ~t ' .. ! ~ • I' ~E OI,, ':: ';' !! . ' ~" '---, u ' .~-SO'i"'E:S 1>"0" e - < §~ .0 .... ....... a. & "0'" 0 • , '1 !, -" , 

i. 
0 

0, 5.glilg::l~ :. E.5'-5ll';t - &3 • ". E f 9 i.a ...... 0.s .. ~.s ~ ~ ~ • < 

""--r " 11 • 5 • , ! "il ... ~ .. !.1'll';l·,, -;s..J - • o· • Ii , 
o:! ,s i]t~bl'~~ii ~~~il • , . i)' 0 0 

!~ ~ ! ~ o. ~ 
~ ~ .~ tl ~il~lll 'e~~igl~!o H • 
" " 





< 
~ ~ 

< .! 

I I I 

;l;-~~~[~~!il;: 
15 ir".i g'~ fI: g. ~ f.!" S ~ ~ i'l 
i ss. CO,'',,;: ~.., .. 

• 
i -, -, g ; •.. " . · " ... ' . - 1 - ' .. ... - - 4.; Ii" go • ,~'li'. _ ' 1;;" .... 

ili 001" '" "" ;:; ~~ :>g~5a. ... - . c":i' > 

I
,:,,!!,g g'~sg]~>;; ~ 
ij' ~ ~ e..i" if Ii' i " .. ;" ~ ~ 
,i ,-8 _. ~ .. iq!?,.- ~ 

01!i .... Ir"S!!"' .. r-" 
';",i~<=p:i'i:i""l!-O¥ a 
• ora. :s: 0'. -0-1'" .. s,.;: .. r-_ 

. , 

, 
• 

~ 
i 
~ 

• ,", "3'3'-
i;'i" .. !.!~~~§g:;!B" 5" 

iii'~~~!T",g~i~1 ~ 
",~ "g - j ... 
ii! i Ib S" !:T ~-< ~ :r!f g ... Ii!: 

Hi·'[~·'· · , " Ii I!. e,.P '3. _. ~ F ~ ~QI!. b 
;:s- '"_ . "S'g :>.il5;~a;.! 

~. ~~ ;~ ~I!~~! ~~ ., - a'" •.. , 
Ie ~9"!: ~~nii~!?~ci" 

~ ~~ ~ ~ I n1 l:] ~ I , . 

• < < , I < 

( ~ i ! Iii l • ! t Iii !. • 

Ii' :;r !i - , " <1 g g. 1Ol' II 2. g. !! g. Jl: <:. S' ;l;; tI 
",..,,,5,g..,'2. "o-l ~t=I'i;:. ~o-1"'O!=-iIO'" 
00 0" .. . :>", ;;" ~ !l! '" "I'i!lla:.§I~".tr!~g •• II· 
• .' ''' a'It,,!< --'"1" • .. 2IO::C!!I:-i:! "15··;:sr '-:10' -9, x I", 
t_~iOij ~. 8~I!.S· >~o ... _ ... 8_~ 
.. 0-", II· >1:" ~".- ~ IOlr Q -I >I !fit 
8~OBa= ~oga~;:si!~i~~·~mn 
~~;i~~lf~~~~!q=·i· i~ ! i~ ~~ 
; ~H ~;., •• ~l ~'!4~1"";'f"1 .,,~~·~ ~ggt9 ! Jl~1I Ii" 5 ii= I! __ ON,. -'. o~ o3 ~~~ 
"':!I~ ~ I'.; "·-!l.m al'!:;L.~ l ~!.~ ,.. i1:t'!i.r!~;r:E •. r!.... gil .. _ .... 1011 S";'!>oii,,"~~2: 
~~~~=~ oi ~~. ~~8 :Ea~j8~3~ 

'
o~ ... ,,~o_ - 8 _~. ~ ~ .~~ 
- - ~" 8 ~E' ~~o .n 

!":I:';'"i[~!i-~ ;c~jO~ 1i!" " 5:;Iii~!g 
r~l:a~ ··.1i" i~ Ii" ~ ~!i-f!i-W~ri 

1!~IJ · III [(iIi iiiiJ~I! 
i!;S2:3" !i-ii ~llo~" ! • .g ·0 0 
~ ... ~1t3 ~.,,[ ,8::i . s a-f2!"O]:!i­
>3 315' :I:1i".i 8.ii!'-8"<I ~~1ilR~~" 
[i~3~ III ~ll~i li ~~ iill 
!"~ ;;~~ .--1' ~8e.1r$ €....r.!f S"!".1i 

"I 



.5 .s ~lii~~ 
" "",:.. ~~"'t I ·>8 - ••• • '" j .. S "!f ... Ii • 1::::1 3 03 ]'Oi ... 3 
:§ ~E-.s"'jift 
! . j" po_' -. ~ . "831:; 
.8.;!1"< -:eg .. . 5 
c!~ 1i,50 e~'i 

-ii H I~ 1~1 liI :8 . 8 =:1 "0 
' g-~"'l:l 

l~i~ .,.sl~i~ 
..sSg E'..:<Il "" 

'il

l
o .... ..... ~ 

1:! U.lI -ieli ... - H 0 • - , 
- <. 

1, - i!lr'" ... .!~ ... ...50 , -J 5J. of' j""I - ., . " .. !!-~ .. !! 8 u
- N,s"'",t: ... .... § -5.., .. 

... ·::131;5 l:;'c~ --"-i 
D ~!i'"o - 6 -: .5 ~1l -5 
i~:l J ,.:g]~g ~~ -" 
:5 -5 ~.£ """ :2 =.6. 

• 

0. 

0. 

00 • 

.:: c J 
I , 

oo j 
° • -. -

I , 

• _0 1 ... -. -
! 

" • " 

• • 
] 



8'<]:;8& .~ ~.!I$' .5!;" t g 1i~.!iI i ! " • - • ~ .8 !;:."i '. ~ - °05-;0 l!!'~ • t"j:] ~ -'" ~"""'oull .. . , 
• 0 .5~~::'''''il!''!''6 0 , '. '" JEIt .. "To o " • Ij8 o < ;. =~~'O"--!~ • • i.· i1 11 • 2 ·!! "'''"5I_-ij.!l a i • • -, e 3E~:> t«l 

.1 : 
]"5": t; ~..c~ ~1 ~ • :> CT.2 · .5;;;; ":--=:3i.g 8.1 e.s ., I c- .- , ! 

E. d~ I - ; "' .... - >a~ ° "- ~ -I· - -S- .Sf;;{_ ",::I" ~ - '. --5-S~ - - ""iI 8... :!!.l! '" In! B. arc...: -
I ' 

" . -. • • • {85'e 8 ] -- .. - ~ 2-.: ~oi Ilf ... [!;~ ... :> ar!ZlE!ZI ~~e " I ~ -",g .. , --E'- -- J .1: t ·s: ;;; S E 'iii li "2 ;s i 
" "I .. '<'<0< ... 0: ii l!!']~ 151~,g:g·r:: 8.: '/ ~ ,1' ;H 0 • • , -'" , --- o S ~ .§ ':::!5 ~ <>'-.!I iII::-,g..li •• 

.~ • •• jBl S~i ·~i~~:1J~~] "0 j~ -j"!' '. 
, 

0 0 .. ar gS_.a ._", _ " jl! ;;"I! .S~i ~ _ .. 0_ 0 _ 0 
0 E.!II .... . --u-fi ... .s0'O - .; <' 

·;~'Ef! , , • e.a.s ... - ...... ., - .so -. ::, • i"1l "ll... '" '".. ;" -;0 · -• • • " " lie: ·0 ·go~ .5.§~g..ii _II · ." " !ZIls ·i_~!i of E 0 • < . H 0 0 • ... - !j .>:a .;:; - -00" · -. ,0' • ] .. e g~~ ~>-o"§""l!t - ' ! - . ~~j."' , " ' -, _ 0 
,,; l!I "1i-"..,- .. :5;e ;; '-... -5 i-" e: '" ,.. "$'!I.!I! ·~fo~e:-_ O .!l · 'f 

_. -, <l"ioi"t' ~:::: • ~ _: !:~~"f~~-o!.a~-" · ::: "" • 3j~1~{j 'H .- sra ~o!5-:'~~!!ii .. 8.o~~ !: I>! 8 s'i 8 3: ;;: 
~ ....... " 5~'" "- -I! '" •• • ....... SI · "E~ · :;;"g .. r'· ......... " . ""0 .lI . - - -...;-! ..:5 «< 
~ ",i "d'.~.< "ho < < < .,; ° 1 1l Il.s .,8'O{i5 .. 5:!l!::: II 

,L '::': ~ 
• / 1-' ,.' 

"d • 
" . i 

,," -

:-... "" 

~ 1"' ... 
" J 

• 

".J o I • • 



• 
• 

• 

---:::ef _ee 
=« ---••• 

• -. .J J 

~ "*i..!!l.s:2~ ..!!I .s 1i:<!.!.5 -0 

0 ",:115 .. = ..r .. .. ' 1 • • - ~E~.s~a:i,O~ J~~ 0 .. , 
g....:.l!".ar .... - . ·~ t..!l 0 • • - .!:=::i:ii~~ .= .ri21 ! 

0 • 
'8 ~~i1~ I ;~1~~~ • 0 

0 • g_ : .. ~ .. iio~" :1 " 
'1':= .0 s~ -Sir"" 105 ",<D,-~ · .. '0 
" iQ ll . .. "a.! ·!lii i ., ·-·-r' ',' ,.i " 

., 
! .< !' ~ ' l~' • 
~ 8 '~~ 1S2~{i i~ ~ • ;.g'Z~..c<e · i .8 e , • .£ '" E Q,- 0 

] ]~~g~;,.I-~:§! 5 
.. -3[$'8 - ..... ~ .. ..!I ___ 0 .. 

5. 0 ~"g. . ii .~i.51· :5 
;.,ct ::0:5 &' • .8 ~ 

~ f::-;~ ......... it It:. i x ~;;~~~~-5~i"~.!t 
.r> .!I_] ... 0 -" .5 ]1 :;-;: ·JI~··!'~S." 
~ "']ig~ " !ii.51"'t~ -:;E-"c;S=']ii _ , 4) 
- co ..: - ii ii ·· .. 
:!i!l ... " 11 '~ g I f:2 &jti:; =: . <I> 1! '- 1! ~ I:: ",-~:i .,;_ ,~~ ; _~ § 1: .. I!. 




